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OPENING ADDRESS. 

BY T. C .  PULLINGER. 
-- 

IN November, 1914, I callcd attention to the necessity of technicd 
staffs in the niotor industry obtaining the very highwt scientific 
knowledge, and I 1-cpent thiat if we axe to become the leaders in 
our industry, we must abandon rulc of thumb methods and adopt 
scientific ones. Fliis iiccasitates a good clelal of sacrifice on the 
part of young peoplc who are growing up in the industry, silica 
a greater portion of their spare timc inmt be given to education, 
both technical and practical. There is no royal road or short cut 
to knowledge; it dciiiaiiclr h a d  work and persistent concentrated 
application together with a determination to suweed. 

In the industrial war which will commence on the proclamation 
of peace, Germany and Austria TX ill ciideavour to regain their 
standing by cvery iiieaiis in their power, and n e  iuust be ready to 
give them battle m d  piit up as good a fight industrially and 
commercially a3 O L I ~  armies are doing at  tlie present tiiiie at tlie 
front. In my opinion, TVC must equip ourselves Tliitli bnon ledge 
and sound practice iii our nianufactuiing engineering, 11-liicli will 
enable us to  produce goods of the vcry highest quality conipeti- 
liiely with 0 t h  nations l f  T T C  [ire 50 fortunate as to be able 
wonomically to establibh n tariff vliich will be beneficial to the 
National industries and not prcjudicial to our foreign trade, tlicn 
by all nican9s let us have it, but above all things do not lct 11s 

fount on it a.s n. factor in our sohamie of competition 

POST WAR DESIGN 
Most of us are cniployed o n  work demanding the use of 1n~ater:als 

of a f a r  higher grade than we were accustomed to use in pre-n’ar 
days, and with the loss of so many of our slrilled morlmien, TVC 

have had to adapt onrsclves to conditions which were untliiiiliablc 
before the War. We have devised means of machining aiid assem- 
bling parts, for, amongst other things, aero engines, of a much 
higher grade aiid uccur.acy than we ever thought JTTonld be 
necessary in such huge quantities. We have been able to obtain 
uniformity in tlicie high grade m,itcrials, mid in quaiititie, 1111- 
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dreamt of formerly, and I submit that this education will prove 
of the greatest importance in helping us to  solve our after-the-War 
problems. We have found that our mlachine tools can run faster 
and take bigger cuts, and we have devised means of inspecting 
the parts so that there is the minimum amount of fitting in their 
ass em b Iy . 

I n  preparing a programme of automobile manufacture after 
the War, it is my intention to give far greater attention to the 
design than I have done in the past, and to criticise the design 
from a manufacturing standpoint. Whis we have always done 
hitherto, but not minutely enough. I believe it will be necessary 
to  take the works staff more into our councils than heretofore, 
not only in connection with machining and eredion, but also with 
the elimination of every part which may 'be considered superfluous. 
The j ig and tool designers must also have their say in the matter, 
and examine very closely the possibility of mlaking jigs and tools 
which will be at  once simple, accurate, and above all things, quickly 
operated, so that parts can be put into the jigs and taken out 
with the least possible loss of time, and without undue wear being 
caused to the jig itself. 

DESIGN. 
The first stage in design is for the coinmercial side in conjunction 

with the selling agents to decide the type of car which they 
consider they can sell in the largest quantities, it being an axiom 
that only one model should be made. After discussing with the 
drawing office staff the principal points in the design, two or three 
tcntative designs will probably b'e roughed out. The works de- 
partment would then be called in to criticise in conjunction with 
the responsible head of the j ig and tool department. When the 
general outline of the design is approved, the next step is to select 
the material which should be that most suitable for each part, 
so as to reduce to a minimum the weight of both the sprung and 
unsprung components. The Buying Department would then have 
to be consulted so as to take into consideration the cost of the 
different materials, and probably, a compromise would have to be 
arrived at. 

The work of the Steels Research Committee will be of the 
utmost value in assisting us to select suitable materials commen- 
surate with their cost. Weight, toget,her with cost and suitability 
for rapid and accurate machining, will be tho factors which will 
inflimw us in our final decision as to the materials to be employed. 
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My own present opinion is that the design we shall adopt will 
be a light four-seater car with a very flexible engine with either 
six or eight cylinders, probably six, with self-starting and lighting 
device, to sell at  something under 2300, clean cut and devoid of 
all what I may call unnecessary “gadgets,” a utility car a5 light 
as possible in consumption and wit-h thrce speeds and revelbe- 
Q car that can be driven with plcasure and without any undue 
exertion on the part of the driver. 

STANDARDIS ATION. 

Before discussing the manufacture, I would like to say a wold 
on standardisation. By standadisation I mean not only standasd- 
isation of nuts, bolts and components generally of the motor car, 
but standardisation of met.hods of manufacture. I would reduce 
to a minimum the number of pitch circles in which holes are 
drilled for assembling circular or cylindricaJ parts, the widths of 
jaws so that standard cutters could be used with standard spacings, 
and I would make the lengths, diameters and pitch of bolts and 
studs with the fewest possible variations. The hexagons also e m  
be chosen so as to do away with the multiplicity of spannerb, and 
I would establish minimum spaces into which nuts and bolts are 
to be got so that there shall be no undue difficulty in erecting or 
overhauling. 

I n  the machine shops I would endeavour to standardise all toois 
and jigs so that they could be readily transferred from one lathe 
or machine to  another, the slots in tables, the screw threads on 
the nose of lathes, the lengths of bolts, the diameters of pulleys, 
cutter bars and cutters, and diameters of holes. If these Things 
are borne rigorously in mind, simplicity will come automatically 
and SO will a great reduction in cost of production of necessary 
jigs and tools, and finally the manufacturing operations theiri- 
selves will become easier. 

MANUPACTURING. 
Manufacturing, in my opinion, is an art of a very high order, 

and should rank with that of the sculptor, the musician, or the 
painter. I t  is not only an art  but it is a science, and should be 
most carefully studied before an attempt is made to put anything 
into operation. The first question that the manufacturer should 
ask himself in examining each compoiicnt is: What is the mini- 
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lllilin nuinbcr of operations that I can put upon this part to get 
an accurately finished article, and what are the number of opera- 
tions that I shall put upon it in view of making each one as fool- 
proof as possible? When he has decided this, nothing but the 
niasii?iuni cutting speed and the maximum feed should satkfy 
him, and if the steel he  is employing for his cutters and tools will 
nut allow hiiii to run at a very much higher speed than he has 
bccn accustomed to do, he must look around and find some other 
forin of tool steel or treatment which mill allow him to attain this 
end. If the operations axe caidully thought out in view of making 
it \-cry difficult for the*workmen or workwomen to go wrong 
instead of making it very difficult for them to go right, expen- 
Kill be reduced to a minimum, and the amount of scrap wi l l  
become a minus quantity. 

I take it most of us will work on eit,Iier a bonus or piecework 
b j  stem, and the man who will succeed best in producing the manu- 
factured article of standard quality competitively mill be he who 
can himself judge accurately the time required to place the article 
in thc jig, do the operation slid lay i t  completed in the receptacle 
proiided for it. The tool designer will be responsible for the 
firbt and the last, and i t  is to hiin we must, look to devise means 
of quiclrly fixing and quickly releasing. Another factor in the 
econoniical production of the car will be the m o u n t  of attention 
gibe11 by the manufacturer to the production of parts in proper 
scqiienw so that nothing shall be missing when the parts are 
final13 bent to the issuing storcs where tlicy are tu be collected and 
delivered t u  the erectors in  sets. One of the most costly omissions 
that thc machine shop Superintendent oaa make is to forget that 
when he has clone with the work, it has to be erected in sets and 
that thc want of a nut or bolt may hold up the completion of a 
car or a batch of cars. I would impress further upon all manu- 
facturing engineers the need to see that their system is such that 
it is practically impossible for any given part to be behind time or 
wanting when the erectors ale duR to receive their sets of material. 
Here, the Works department must have its organisation for urging 
material and affording the Buying department sufficient time to 
allow of its being available when required. 

I n  the erecting or assembling departments therc should be no 
files; hand filing is the most costly way of producing parts for 
motor car$. The absolute interchangeability of parts should be 
a s h e  quo nopz, and it is in the fixing of thc limits to which the 
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machine shop has to work $hat tho greatest cme and thought should 
be exercised both by the designing staff and the works SM in 
conjunction with them. Extraordinarily fine limits, as we know 
them to-day-particularly in aeroplanc engine work-am really 
not necessary in the assembling of thoroughly sound ComrnerciaS 
work. It is very difficult to make any pronouncement aa to the 
degree of accuracy required without having a particular part in 
view and knowing its functions. I would recommend, therefore, 
that in fixing the limits, both machining and erecting managers 
should be consulted. 

In  the erecting department it has very often conlo to my notice 
that parts have been put together without any specified sequence, 
and this has often necessitated the dismantling of something 
already erected, to allow of something else being put in. I would 
suggest to all hose in charge of the erecting and assembling of 
motor cars that they should issue a sequence of operations to their 
foremen, under-foremen and charge hands 80 that every part shall 
be assembled in a pre-axrangod order, making it unnecessary, 
once a thing is in place, to dismantle it. 

LABOUR. 
Tho problem of post-war labour hm been entirely revolutionised 

by the introduction of female operatives. The engineering t d e  
has been dcpleted of a0 many of its skilled workmen to meet the 
demand for man power k t  had it not been for the entrance of 
female labour w e  should have been unable to “carry on.” 

Whether the trade unions will or will not permit us to employ 
female labour after the War is a question we must leave until then. 
My own opinion is that it would be a grave mistake to eliminate 
the asset of female labour in hclping us to fight our industrial 
battles in post-war times. 

Fhere are many operations that women are doing to-day which 
are eminently suitable for them, and which they are doing bctter 
than men. I refer more particularly to small drilling work. Yheir 
sense of touoli is more accurate than that of men, and they break 
fewer drills. For inspection work, I think, they are also peculiarly 
suitablc, and for d w h t  I may torm finicky work I am convinced 
they are more adaptable than the great majority of men. 

Here I would like to testify personally to the good work they 
do. I am daily astounded at the operations they are s u w s f u u y  
performing-operations which beforc the War I should not have 
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considered it possible for anyone to undertake other than the most 
highly skilled man. A number of wonien who are working purely 
from patriotic motives will, of course, return to their homes when 
the War is over, and we shall no longer have the benefit of their 
services. Others there are, however, who will wish to remain, 
and I hope the powers that be will make arrangements whereby 
their services can be retained. 

One point that has struck me very forcibly in connection with 
female labour is the clelanliness with which they perform their 
work, and the cme they take in handling the material. 

I would also like to testify to the fact that the better educated 
a woman is, the more apt  she is to pick up the work quickly, under- 
stand its functions, and adapt herself to the necessary accuracy. 
This, to my mind, should be one of the greatest incentives to our 
young people to study and acquire as much technical knowledge 
as they possibly can absorb, as in the future it mill not only be 
the manual labour which will tell in production but the inteligent 
use of it, and this can only be brought about by a high standard 
of education. Our operatives must have instilled into them the 
idea that their work is an art, and that it is a high privilege to 
be able to operate machine tools and produce beautifully finished 
interchangeable parts. 

I should like to m&e one further remark, and that is in relation 
to the handling of workpeople by foremen, managers, and others 
in charge. A great deal more efficiency and interest @an be 
obtained from employees i f  those in charge treat them in a kindlx 
and sympathetic mianner, taking interest in their work, pointing 
out to them the directions in which they can improve, and giving 
them a word of encouragement when such improvements have 
been aohieved. 
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